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As well as the historical record, knowledge of earth-
quake occurrence depends mainly on the more recent instru-
mental records from seismograph stations.  For over 70
years, such stations have kept track of earthquakes, both
great and small, in at least some parts of North America.
It is clear that in order to make predictions on future
seismic risk with any confidence, the active zones in the
Earth's crust must be mapped by a variety of geophysical,
geological, and geodetic methods, especially the use of
local networks of seismographs.  The distribution of sta-
tions and their sensitivity, however, have been such that
the resulting earthquake catalogs of location and magni-
tudes do not yield uniform statistics in either geographi-
cal region or in time and therefore provide an uneven basis
for reliable statistical treatment of earthquake frequency.
Indeed, it has often been demonstrated that more intensive
surveillance by sensitive seismographs in areas previously
monitored only by distant stations detects appreciably more
earthquakes than before.

Experience has shown that anything but a stable and con-
tinuous data base of the locations and sizes of earthquakes
greatly weakens the value of the observations.  The value
not only involves earthquake-hazard evaluation, land use,
and emergency planning but also the observational basis
needed for research.  Such research does not proceed only
as current earthquakes occur, but new theoretical tech-
niques and algorithms can be applied to past earthquakes
if the recording is of sufficient quality.  An important
example of the need for a uniform earthquake catalog comes
from studies that attempt to predict the time and place of
significant earthquakes using the time sequence of past
earthquakes in a region.  Unfortunately, in few parts of
the United States are earthquake catalogs sufficiently com-
plete and uniform to permit the application of robust pre-
diction schemes and their checking against past occurrences.
Current ideas regarding the state of preparation for large
earthquakes in the Earth's crust suggest that significant
stress variations may occur along a fault zone, and the
comparatively rapid time variations of stress at localized
zones may precede the main rupture.  Such stress variations
should be observable in the signatures of earthquakes occur-
ring in the high-stress zones provided high-quality record-
ings are available for analysis.  Thus, data from the
upgraded stations of the United States Seismograph System
(USSS) will play an important role in evaluating various
techniques and models for earthquake prediction, a high
national priority.